Abstract. We examine nest construction in the ant Leptothorax tuberointerruptus at two levels: (1) the building behaviour of individual workers and (2) the collective properties (temporal and spatial) of the structures they create. We also explore, for the first time explicitly, the linkage between these two levels. Leptothorax tuberointerruptus nests occur in flat cavities which provide the roof and the floor of their dwelling places. Hence, they construct only a peripheral encircling wall, breached by one or more entrance passageways. The wall is constructed brick by brick. This facilitates experimental estimation of the probabilities of individual workers picking up and depositing building material in response to different stimuli. We incorporate both the qualitative and quantitative behavioural rules that workers employ during building into a mathematical model. This model confirms that a surprisingly small and simple set of behavioural rules are not only sufficient for wall construction but also for the formation of one or more nest entrances. In addition, this model predicts that the nests of these ants are likely to exhibit interesting dynamics, in which, for example, the tendency to build a new larger nest may lag behind growth of the population that the nest has to house. We present experimental evidence that suggests that this prediction is valid.
The nests of social insects are amongst the most complex and sophisticated of all animal artefacts (von Frisch 1975; Hansell 1984) . As Franks et al. (1992) pointed out, the building behaviour of social insects is also a classic example of the fundamental problem of biological pattern formation (see Murray 1989) . In an earlier paper on building by the ant Leptothorax, Franks et al. (1992) described the overall dynamics of building, the relationship between colony size and nest size and how some simple rules of thumb employed by individual workers might generate both the pattern and the process of such nest construction. In that earlier paper the question was posed 'how do social insects collectively build sophisticated nests in the apparent absence of central planners, architects, blueprints or quality control overseers?' An alternative to such centralized control is self-organization in which larger scale patterns and processes emerge in a system through large numbers of (smaller scale) local interactions among the components of the system. In selforganization the components interact locally without an overview of the pattern or the process they are helping to create. Furthermore, there are no administrators organizing the system by monitoring and communicating information on the status of the global pattern (see, for example, Deneubourg et al. 1989) .
In this paper, we further examine building behaviour in the ant Leptothorax (Myrafant) tuberointerruptus. We focus first on the behaviour of individual building workers and estimate their probabilities of picking up and depositing building blocks. We then incorporate these quantitative building rules into a mathematical model which makes testable predictions about the properties of this system.
Leptothorax tuberointerruptus colonies are unusually good subjects for studies of building behaviour in ants. This can be attributed, in part, to the simplicity of the structures they create. The
